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SUMMARY

\

F Stress Analyses were performed on the following aircraft modifications:

. AT1108 Antenna Installation, i
. HF Longwire Installation,
. UPS-192 Antenna Installation, i
. 4375-1C Antenna Installation, ¥ |
. SATCOM Antenna Installation .,

The detailed conclusions of each of the topics above are contained after each
sub-analysis. However, the general conclusion is that each of the subject modi-
fications in no way impare the airworthiness of the aircraft in that the aircraft

strength is equal to or greater than the original unmodified strength.
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.o AT 1108 UHF /VHF/AM ANvTenwvA TusTe LLATION
Dweg. No. 6499- 2883 —ool

The an'/'enna ls n‘wun'/eo/ on top of +he -FuSe/mie
at F.5. 1267, LBL 6.40. The moddification

ConsisT of a Y‘cc?‘angular p/afc) S./2 X 12.25 X .093
thk, attached 7o The original skin and a 7.29 x
6.'90)( 080 1hk o/oué/er,' The Vew rivers are

NMAS 1097D4. Theve are Two .750 Dia. holes ;5 the

devbler and Filler plate.,

Re ference me}ngs s 649-2883 Insta/latron
649-2880 Filler
649-2879 Douvbler

((L'_) Strength of af'lq_fna/ Skin SH#rvcture

Skin$ 70785 7Té Clad/ ,0856 #hk (Ref 1)

Critical Shear buck//nj Stress of ere/

= 2000 a - 3
0 } /b = 3.33
Kk = 8.5 (Ret 3 uble 35 manier 4 b)

Ser = K /f:zccz( %>L

- 8.5 (1.3 X/O‘)(-"5‘*>a = 8559 pPss

. 89 €

G NO.
649-2924-001

SHEET ¢




LR PR s -2 2 e o g

EET ™ ks oo v [ S A A PR S g X I VAT 7S P | Pl N

Critica/ shear $/low in Pane/
?‘r = Scf' ‘ é
= 8557 (.056): 479 4/

(b) strendtd of Filler plate : 2024 T3 .093 7he,

a= (2,25
b=56.,12

Kx 9.5

Scr = ("’ 5""" )( 4./2) = 36,978 psc

Critical Shear -Flow
9. 36,978(.093)= 3439 lb/w

G/ = 2.39

Strenoht of a/oué/er P 2024T3 .080 VhE.
J

7.29
b 6.90J2 % =l.os

b

K=z~ /2.7
Ser = 12.7 (g0 - °8°) - 20,141 s

2o, 141 (.as) s JEN 16w

Ber
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———— rom—— . e vz - : , “
. E

) (c) Cirevlar Cvrout .
Z', + +‘ + + | r v J-v' +,¢-*/./+4 v+ 3.08—1
| é.90
Yk

F =7 d — 7
Assome area between holes i1neffective
V=V, = Y% 72(¢ %)= 3.453
Ic = Iz = . 229 (3.08)32 .55 8 /,\/9' - ’L:E:—IJ
1z
Mom M, = 3.45(479)(1.14) = 1884 m-lb e coier
T his moment s reater Then actual i1 .0go
w hen ConSr.o/tr:h-’ the Grea between The 1}_4;&- Filley
Two holes will acv‘ua/{y resist’ bendng . »093
> ) ; _
| . ,
Meaximum Be'nc/mj Stress 0
/1884 (3.08) . Skin _,/r“’ﬁ \
; 6;— & .5j-8' - /0) 577 Psé ‘056 . -
' £k
Gy = 64 KSL 2024 T3 (Re¥ 2)
5./9

/0, 335 |
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(d) ConvsipDeR PURE TENSion LoAD 11/ Skyd

(e)

Load [os+ éy CuTouT Ith sKin

72000 psc¢ (. 75)(.056) = 3024 lbs
USlﬂj Filler as Jocd Carryl'nj rember

2024 T3 F :=éZ KsC Fy, = (25 KsC (Ref 2)

¢ = 3024 -
(S.12 - .75)(.09‘37 -

MSsS. +

744/ ps’

Use NAS 1097D4 rivets Jo Frarsfer foad/ .  u/timeve
Shear Streneth = 443 )s y 7/'1/(/ Srrens#4 = 251 /las

Fivets Ye olr'ec/ = 3¢02¢ _
¢ 25l = Z
Yivets installed =23

Ms =_%2_~ — 092.
/12 l

Summary

The analys/s Sheows That sufficient Streag?s  je
Carl"g a// /n(/ucea/ /06(5 ;MS bee'n C/f.S/:j ﬂfg/ 1 1c

the mcelification C‘J(lfé The -f;,-//uumy /Flergins ~ ¢ <=
Sa'fe fy

M.s. (Téns:'/e uf‘/",) = £,/9

Ms. (River attachment) = « 72
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2.0 HF. LONGWIRE TINSTALLATION

Two H.F /onjw:'re antennas are prouvnted om the
uppersile of the aircrafr aT Fs. /26, L§RBL

44.56, W.L. 272 awvid Connected to The Far/
Struvcfure (Fail lifring pomt) at FS 1695,

LERBL 8.0 WL 450

Refevence Drawmgs: 649-2824 Installation
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¢

) Geometry of installation

[ (e
BL 44.5¢

:;.V /i - 557-06” )
»L- ('FS 126 .12
" BL 44,54
wlL 272.32
©: Sm~! 177.89 _ 7 34°
n 5o7 2] 7. 36
d = S/h—/ 36-56 - 3‘5/0
597.33
Y = s~/ 177:87 - |7, 33°
597.33

FS 1695.18
BL 44.56

FS 1695, /8

BL 8.0

wl 450.2/
{WL 450.2]

1695.18

WL 272.32
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1

VerTlCal S"l‘aé/'//'ger /a'fera/ ovement

‘. ~ WL 540
/
X = 24 (142.21) '\ 7 WL 450. 2
232
\ —_ WL 308

X= 14.7! snches

Extension of anterna /enjf%

ol
646’ 24.5€6 F 4.7/

7.2/

Tension Tekeup musT move 598.41 -~ 597.33 = 1,08 inches
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Load on Tasl Fiing

Prcm mex Tension x5m &, &
= 109 .57 ks i
. HJ Pren
E PSheaf max Teﬂjlbn X Cos 0(””‘“. ‘i
= 1274 lbs i#
F‘ . caf Lonjwlre

Bredkb.nj STanJI 6 cf
wire = B850 ies

Tendion = 850 x |4 = 275 -

<— 'o( = 3,52° STatic
tol 2 4,93°

i ‘mox

‘ i;O(mm‘-Z.lo

i
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'_i

v Ta//l Fitting Plv 649-280)

Mat'l ., 2024-T351 Q@-A- 250/4

fz, = 62000 Ps¢ (Ref 2)

Fs«. = 37000 Psc 40)?\\
i For, = 115,000 psc (e/072) ¥ |
4 P 1
—
eart | Béar"ng Factor 2.0
earing Flﬁ"(‘hg Factor l. 15
1275 .
- ﬁm: 10(.25) F7000 psc -
_ _1l5 000 /13
| Mg = Alo000 .
L S % Tio0o (2) / ! 1
Shear Tearout
/275 .
= = 20665
2 2(.10)(.50- 25Cos 40°) pse

c = _37000 _ .56
M.S 20645 (1.15) / l ;

The -F/ﬁ/r';j )s Secured to Yhe “+ail Strvcture sty
4 - NAS 5174 bolts /562000 Ps{ mniirmom U T.S.

the Longwire s secured 7o The Fittmg by ere
Hw4 bolt+, Simgle shear SIrerg?t of ,165 /bs,
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C) Antenna Mast+ installation P/ny 15186 CI. 83044

FSli2e. 12

MS24693 Screw (é)

FWD <—
EXISTING STRINGER
RBL 47.093
LBL 42.037
10.5% RBL 44.565
] LBL 44.565
AIRCRAFT SKIN

RBL 42.037
LBL 47.093

masT EXISTING STRINGER

B 2,50 inch c//é/mef‘er hele 1s cut 1» the alrerafr skin
For tThe miast rnstallatron.

SKin ! 7075-7¢ clad 054 Thk (Ref 1)
Ftk = 72000 ps¢ ( Ref 2)

[oad Ca/aaé/'///y JosT

P=2.5 (.056)(72000) = /0, 080 lés.

Two covblers are used 7o cavry [oad Thra plus
cistribvte The 1274 (b Lengwire /cad 7o Pre
skin ave stringers.

Re ¥ c/rau)mjs 649- 2838 Jevbler
(4G- 2839 covbler
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! 7

Dovbley materia! 2024-T23 ,080 1Thk
B = 62000 psc (Ref 2)

EXISTING STRINGER

€49-26838 Jovbler

NAS 1097 D4

+p

RBL 44565

+++++|
[#/+ + + ¢

kKin

AILC RAFT
s

REL 47.033

N - 645-2329

evbler

Fwo R EXISTING STringe:”

FS1126.12250
2.50 Dia

> ~ é49-2837-001 ang /e

N#AS log7D0 6 (22)
NAs 1097 D4 (34) .

649-2837-002 ans’t

Tensien load Ca/ﬁnéf//'r’j e+ levblers
P=[406+562-2(2.5)](080)(62000) = 23213 Ibs

MS. = 23213 _ o o o
10,680+ 1274 ]

River Capaéli/"fj en Lc5¢ Skin
z lbs O 5
MRS 1097 D4 4920 poe g 1
NAs 1097 D6 977 lbs
15 (442 = €230 ks

g (n77) 7 78/¢ M |
1444¢ lic
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P e e —.”m

27

1274

'

)

¢

i

H

[
| 1

= AFT
SKIN
l ’///- poublevs
”—- }-—/.37‘-5:_—[‘ A
. !
po— 3.75————» “— 645-2837
Ra Ry
VIEW A-A
- Sf,ear /iaa(,v/ 1274 Ces /17,3 = ]2/ lbs }4
Tei-sier lcad 1274 Stn 17,3 = 379  lés
LGGJ cr ot ﬁﬁﬁ/é
7 Mg, - 1216016, -377 (1.875) - 3.75 Re = 2097 [t
Fwd ansgle q
k EF; 377—32?4’?,-:0 )
Koz S0 lbs Tersin 6y rc 1<
F' O P -A
J 274 - J/Z /6 Shear /go/,«- e MSZ9€92
A
4 :
4
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ORI T ) T ‘ ry

e
Analysis of angle 649- 2839
AND o134 -1204 5.78—
Tx= 0124 m* §=.239 meh, r I-—-3.7—.|:;7l._ !
ﬂg w=88.9 Y, Z> ;
A B
| |
o
164.5/ [
Z// T S lbs.
T s
BenJl;lj S-T‘FOSS 323~ _____:___._ - :
G - 323 (/-.239) =1 \\\\ \
.02 4 - . N N A n-&
Cg:= /19840 pPsi MS. +
" =
{
]
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¥

d) Couvpler mount 649-280¢

Bracker ¢ Bracker
Plate Plate 647- 2804
649-280s
ctip
‘«-ch
A i
.51
£
rl
[}
¢
'
'
'
\
N
o e i e e m c e e ——— = —-
BrackeT Bracke?
€41-2804

Fwd
STRVY
699- 2816

Pracke?
649- 2822

AFT
STRUT
€99-2816

clp
£49-2817

cLip
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d.1)

Design loads per MiL-A-8865
Fwd. 9.0 g

AFT. -5 3

VerT, 2.0.9 UpP

4.5 9 down
Latera/ 1.5 9

Ultimate loacls are .5 c/es/gn

load distribotion on
vertical supports

Fwd SupporT 12.84 Vi A
28.59 '8
FWJ = 045 VB

AFt = .55 Vg

T/re afT ve r‘fl;fﬂ/anc/ hor;zonfa/ v
Strut takes the most load.

Therefore analysis will be dore

on afr s+ruts. M

Analysis for 6,759 VerT. down:

M, .55(37)(24.32)(4.75)-17.78

B, = /189 /bs.

!

TZ7TT7I772, . o lbs

/,
Z-:37""

l !
/ ./o IN-Ibs
W =907 In- 1k

l

DWG NO.

649-2924-001
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44._

o ey o e

e e e

Section property of tubvlar support strots

Avee = . /168 m?
I = .co0958 v*

Stress at JomT C on horizontal strot

G - 207 (.375) . 35 50/ ps.
. 00958

Mat L properties o024 T3 'f‘ubrbj
E : 64)000 PJ,' (RG‘F Z)

“«

F;K = 39,000 Ps/

_ _ém _ Benc/lﬁj I.gg
MS - 3550/ / |

- 18T . '
{ T 1/125 Pse

Mg = 3700¢ —| Shear 133.7

/125

DE IDENT JDWG NO.
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___r_
d.2)

Clip 647-2817

e = "1 el 2024 T3
' —_— - ——J c061 ¢ |
38R0 l ... @e-A-250/4
B .25 RAD . e
N FLAT, 2 PL == o HOLE o
ofFP 4D 4PL
- - / . LT}
' I' :’ .25
_ l T 3
S [l 7
T o 75 —ete-50+1 i [
. a——— DIM A-——J-——lOO—*‘ . 25,4 PL
o | oM. B
‘Fta:é4 Kse (R‘:’" 2N
f,. =104 ksc (e/d =/.5)
TJensian acress Sec¥ien A-A
Hru. = 2( 3). Oé/) = . 038 Vs
Pz 1689 los (1.15) $itting Fucter = 217 lbs
0 = 217 = 5720 PS¢ MSs = +
1038
= Z /7 .
2 S Ms =
&  4¢.187)C060) 4756 psc *
SIZE | CODE IDENT |DWG NO.
A 1 4 9 649-2924-00)
SCALE REV SHEET 5




{

d.3) Load im afT Vertical St+rut € rwer pater,

\—— NMsz7039-1-11 (4)

+ '

— MS27039-/-33 (2)

4——— £49- 2816 S+roT

ép: /6’7 /é.S
MS 27039-/  Screw Ten. alhwsable = 2500 Ibs

Shear = 2125 [fbx iicie <.
£ez4 73 bem‘;".? Hillew = lo4 Ksé (efod = /.5

MS +
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\

P, =189 sin 3/° =97 lés
189 Ces 31° = /62 /és

<0
"

PH ;5 reacted jnte The alrcrafr

Skim by 2 MAS [097Dé& riveTs
(787 /bs S/'nj/e shear eacé) avd

5 NAS 1097D5 rivers (615 Jbs
Sihgle Sliear) :

| oad/ pev rivet = -cl_-’z-. = /4 /bs MS. +

B on STringer Ngao

162 (ZLL)( 115 fittmg Foctr) = Joz s

This load /s Fransfered bg 2 MS209704DP4 rivets

—Df .62 l .50‘4‘-

Excen‘/‘rtc /Da(/ on rivet A_4._Q+B
P= 8l (102)(.31) _ ;23 /s ‘L
Z(.g’)a /OZ /és

Axial Jload = ——lgé = 5/ /Jbs

Resultant max, loac/ = /133 +51 = /84 /bs

Shear st+vrength of Ms 20470AD 4 into 063 mat'l.
/s 388 lbs (ref 2)
.84

. 338 _
MS. 54 / )
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e Ly s g g e - .
R : e, n . e

g

J.‘!)AA/;?LVSIS oF DRAG BRACE SYSTEM

MS 27039- A :
022! ' s40-2822 clip

éas- 281y

2812

23 \ "‘/
Z
g \_ 64 9-

®
fwd load = 37 (9 3)(/.5)
= 500 lés

AxinL loaDd /v DRAG BRACE

> . 500 _
/ﬁ C os zge - 572 /ZJ
7 = 5/Z§ = 3403 psi M S+

Pv = 500 Tan 29°= 8T 7 los

p, = 2727 . 551 /bol+ MS +
5
SIZE | CODE IDENT [DWG NO.
A 11349 649-2924-001
SCALE REV SHEET 24




Y mt e i e mm S b et et e Stee e e S e — e

{

Analysis oFf awgle clijp 649-2822 § 649- 2828

Assume all 500 b [oad goes AND 10134~ 1003

Into The top fwo MS27039-1 , | —>{-q0]=-
fas Teners, \ ; ——
RAssume a section .38 inches 65 Ref |
wide on each Side of Fastener 063 Ref.  —f- .
resists /oac/ d, Radius
75 (,187)° -4 - block
IT= = a = 4.09 X 10" "effective area > |le -/5
/2
250 (40)(.093) ' 500 lbs
Ca = : - = 22755 ps¢
e 4.09 xi0-% 4 £ B-B
Mat'L Streagth for 2024 -T351) exrrusion
Ftk = 54 o000 /Jsz' LT (R‘?F Z)
k. = 29000 pPsc
Fore = 108000 psé (e/p-2)
/1 = S4000 _ Bena//r}g /037”
MS 22755 ! {
Clip Shear at heel
250 _ -
= £~ __ = Ms +
e .063 (-40) $760 psc S
BEar/'n? ‘Ff‘om 500 " /04(/
‘or =420 = 21, 221 psé Ms +
(/87)(-663)
DWG NO.
649-2924-001
SHEET 25




Fore "HTT Draj /aac/ 15 Carr;eJ rnto 7“af> SK747
bj 2~ NMAS [097D€ YiveTs and S~ NAS (097 D5 yivels

r/“f'wlx‘r q.85 3££.52
1 I M8 PN~
R G e
' “(:::’:-__—_'.Lf_”i ————— -L_-;- ]' {
B R e v B

1 Al
S A T S - T_L_.JF;I. |
l W=y~ T ~—~~~ \‘_ ““‘——':I |
\""/\’l;.% 168——-——-}— Mcss N T

5riveTs
VIEW C -C

Jorsicna/ Shear STress on rivets A §8

7. - __.f_)“co(.50)<2.42> |
Z{:( 2.43 )(.c28)+ (1.502)(. c19 )+ (.E€33X.c19 j -, 2 i

- fo5 _25¢! ps.
= £e=2 - s¢
236
/?)”/?// Jll;fﬂr' Stress &
/-2\_—' - LC‘O
é 2(C.c28)+5Coig )

= 3311 ps(

Tt / bear =Tiress ¢n Fivelt B ¢
7., 2561+ 331/ = 5872 psc M.S. +

DE IDENT |DWG NO.

co
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Tlle- ver‘h‘ca/ /oa(/ pr‘oc/ucgcj bg f'éc a/rag /(Ja/ /s

Carrl.ec/ by the 54‘?-28/2 Céanne/ to the alr:‘cr'af'r
Stringers Thru T1he 649-281 clips. The clips are
secured to The stringers by 2 ~ Ms 20470/#P4 riveTs,

A
. )\ 3.50 \ STR g2
Vertical /aaa/ To Stringers 57254{5“
V= 277 Cos 31° = 237 Ibs A

Shear /oaJ 7"0 sklh
H= 277 8in3/°

"

143 Jbs

51‘r/~;7ger ’?'782. ha,s +/)C 5rea'/er‘ /caJ c/ue Zo 'Foreum'a/
9 /oa(//;;j .

\/er‘f*/'cg/ /oag/ Str¥e - .59 (237) = /490 /bs
- .62 ‘.50‘4—

Excentric /cac/aﬂ rivets _’__¢_ +
P = _.8(140)(:31) . /pz ‘17
: c(.31)% /6 és 140 los

Rxial loed = /240 = 70 [bs

RGSU/f'dvﬂL maoximoum /00(/’ 253 Ibs

Sheey S“/“/‘thj‘//) of MS 20470 AD4d 15mT¢ o« C€3 fia~ -
s 2ef ks (fef 2]

7

(AR

52
- |

NS =
b s,

A (J\‘
o

P
CIN
v

DWG NO.
649-2924-001
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o . * L Bh S
PRRSRYL Y S L T S DY DU TP YU PSR QU WS s

The H compenent of the vertical loac/ s 143 [bs

which 1s sheared 1nto The skin bj 7 rivers
Stress oy rivels = 143

= 947 psc
2(.028)+5(.019) P
LOGC/ on RiveT B = 947 (-028) = 26. 5 lbs

Th( Y‘e$u/+an'f‘ STress on Y‘it/eT 8 (ma,}’, S'I'res:ea/ )"nl/ef)
12 [ (5872 psc)+ (247 psi)?

R - 5948 psi Bere

947 A1 4——/—
R¥
/'?//owaé/e 5éear‘ sfress on 2017-T 3]

5872 Psc
(D) river s

24 000 pPst

(Ref 2)

/] - 34000 — . 4072
v - |
(@ Sunrmary

The dna/tjsw— shows That tThe c/é‘sfgn /s oF sofficrent
Strength 7Fo carry all indoceef loads

(VITh Tiie
Fa//awl‘nj P91 010133 Ui Hiargtis - oF - Sefery

fevision

MsS. = 0.80 (P. 20)
Eearl;flj MS, = 0.,/3 (P' /3)
Vivet altacbment MS =

0.27 ( P. 16)
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(x)

3.0 UPS-192 H.F. RECEIVE ANTENNA TNSTL

DWG. NO. 6495-2797-00!

The antenna s movnted on +he bottom of
the fuselage at+ F.5. 846, LBL 2.95. The
modificatron Consist of « Jovbler 4.25" x 8.00" x
.080 Thk. aFrached Yo Fhe insite ofF +*he fuse/age

skin by 34 NAS 1077D5 rivets, The s one
2906 diameter hole drilled in +he center of +he

c/oob/er

Refe rence Drawimsgs 49-2797 Thnstalierior
g

£49- 2796  Dovb /er

Consider Com pression load 11, berron skimn

Lead [fest /93 cutoor tn Skin
SKkin Is 7079 T6 Cladd .07/ THK (Re¥ |)

Ry = 62,000 Ps¢ (Res 2)

P - 62000 (.c71)(. 903+ .218 +.21¢)
osST

P = 5894 /s

lesT

lLoad Ca/)ﬁé///i‘y cvf a”cué/e‘r
matl 2024 T3 .080 Thk.
FCU = 39 coo PSZ

Prapatisy = 37000 (4,08, - 1.337)(.céc) = 8552 lbs

Ms. = 8352 _ | _ 45
‘ 5894

DE IDENT {DWG NO.

Co
1349 649-2924-001

SCALE REV SHEET 29




(b) Buckling of Sheet

critical buc/(//‘nj s Fress of orljlha/ aircro Fr P""e/

- 77‘kc T
Ocr 12 (1 - «a}( )

for & . 5/ i -
E’ o t —'0_7/ - 72 kC - 5.5 (I?Q‘F 4 864.3)

Cop = 10, 330 PsC

Critical buck//'nj of dovbler

, b,=4.24-.08 ~ 4,14 . t:.080 ,
: = - lange. 3
E b'F T L75 - .04 = 7 /vwcb -)’ i
| be /
ok N V4
b L«——4.z4_¢.}
Eﬂ_ = /.o
> te
Ko = 4.¢ (Ref ¢ P C6.3)

2
62;: Kwn— E

zw h = /16801 PSL'. in o cuee
12 ( 1-) ) /

CompPressive /aac/ on deoblenr

P - 5894 = 13203 /756'
€ - 94¢
! }\45 = _JgEol — t':7
12203

CODE IDENT |DWG NO.
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(C) Riyetrs f‘erlf‘ea/.fo +rans fer load

NAS 1097D5 P= 755 (Ref 2)
Hrivers = 5894 - 7.8 rivers
7 55
No. Yivets in design /vstl, = 17
MS = L7 _ | I/. /2
8

(d) Summarg_

The arm/js/'s of Fhis Instellatoom Shews Thot
It I1s of SufficienT Streng?4 To Carry The leac/

DWG NO.
649-2924-001

SHEET 1

.




4.0 4375-/C VHF/FM ANTENNA TNSTALLATION

Two VHE/FM Rntennas are mounted onm the
Undersile of the aircrafr at F.S. 529%.00E
L§RBL 48.5 . A third antenna 1s mounted

af’op T/‘)e In{//jj/lr I?e*FUe/ulqj AGUS/Hj at FS 507 ¢

Refererce me:njsz 649-2884  Tustallation
6497-2700 Trstallation
§47- 2898 Doubley

(6‘) 649-2900 ITnsta //47‘/0’»7

TAC’— 7LW0 /ower ar;fennac aye In //ne with The
~Flls,/1r cf The alrcrafr cne bhave « Miaximon drag

0F 2.55 lbs aT 510 mph 30, cce Fr A/ Fuek,

DUFH’? ~/“a/‘e 0~F-F (lh(l/ /n ur/u; 7‘/6 4 )77(n nes €xpPcire n.(f
. $/0/€ lead 6‘/{/6 yal’) T/}g ay;7/e cf cFack CorTh T
(’H SYtrecam:.

The Cress Sectrona’/ aves &F The cnterna 15 /S 1t
( il7 'FTl)

dEsume WaXimum Kznj/c cf aftack of 185 or "',7"
take cff rotation ot M= 0.48

TAG an‘/Phna é/a(/e Lu/// be 7Lrea7l€c/ as a £ /6 *
Plate For Sicle lcoed (H?a/yS/.:S

D&f””'”'& Pressvre at seq level
C=17/18 TPs

P:.coz2278 /b sec? /16

v zec(1.688) = 338 fr1/sec

= £ (i002378) (338)% = 135.51 ©/ere

SIZE DE IDENT |DWG NO.
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Vest revufts conlepguciony.
" irs ared
o1 B
Aed 1 Y 3 ] /b
; s~ c.l . c.-;/
4
€ ; 05

' <z,
Cer /,—-—- ‘Cer A Cer 04

.
BN

Ow 0 N 3 10070 70 % 30 1009 W “W 100
(d) INCLINED PLATE Angle @, 0 Cegrees ¢
+

L
1
/

i

o

-
Value of Cep

¥1G, 5.=~WIND PRESSURES ON ELEMENTARY BODIES

(FrRom ASCE Pnesk 2269)

For A=/ € a7 A= 74°
Cp = 72/ C=.67 C.7.51 .
At Teakeoff vrotation

h=CAg

= .2/ (l./7)(135.5) = 33.3 /és

- £
,'EL‘ \-vL /I?
= o{?(//'/7)(1135:5) = /Oé'; /,K“S

A+ sea [evel, dritenna Cross Section c/o“aj = /.69 fes

- S Ca
e Ty

Certer cf Pressure or the criterra T -

r - - Vo /
£ 22,3+ 069 =239949 /.
FL /€. 2 ks

G (1ctc2 +34.907.49) = 1057 -l

—

-

DE IDENT |DWG NO.

€O
1349 649-2924-001

SCALE REV SHEET 33




Antenna artachment [load's

.203 DIA,
8 HOLES

3
po o5 s
l .L I = I7 Ky -t ol

. a Y/g/c/ boc/j cabovt 17s ec/jﬁ
! 106 ks

b
/T\ 1057 mw-lb
E

Bol+ Fension dve +o [/Fr

F /%é = [3.25 /bs

S—% == - ——FwD —_— S Mie Sle o
1 J |, ~&3+ N
e 3. ls. ' 1
-
-
r Assumption s The antenna SHiFFness 1s cf svcr

piagnitode that the antenna Tewnds Fc YeFoTe ¢
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Drag Joae/ Per bolr
FD = %: 4./ /A.S

Load dve to Moment

M = 388 [(3 58)%+ (3.22)*+(.95)° 1—(41)] | |
M= 13.6¢6F
F= /1257 = 77. 4 s

Summa+tion of [eads
Bolts ® 182 £ 4./ ts
£-13.25 +522(77.4) = 79.5 /bs

Belts 7354  f,- 4./ lbs

byl FL_— /3.25 +77.4 = F0.6 <

Belts ”._‘f?,é FD = 4,/ /bs

E_ = 153.25 : 32,2 Ik
Bolts # 758 Fo= 4./ ls

F-/3.25¢4 —3—‘%5 (77.%) = 2/0 4 1bs
D’L/Cr /90/.7/‘
SF - —223.7 + /o =117.7 /%
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Section Proper?‘/e_s of angle installation

l‘_ e —'1/»“:0 .07/

E
. o e | \_Jaulv/er oloo
Effective u)lc/fll of skin . A | .
w= 197 E/,_;J | |
. 649~ 2899-00l
SKin . 7475 -T76/ i . T (A~ND 10133~ lc0l )
Z=.07/ (Ref LAc. Dwg 3F3050 3)
ch = 60 000 psc (f?ef 2)
R, = 7/ 6% Ps
cdsk,:», /.7 C.o71) 2025 x10° = 1. 7% imches

Errective wid?4 of dovkler
Matl 5 2024-T3 ./oo Thk

F._ =37, ¢co psc (Ref 2)
Ftu = 62, 0co psc
(’UDouL!or =3.23

n7¢m€)77L C-F /)l(—‘r‘?l/a c'F Skl‘n/JaUé/er (4'70/ (/;y:-,le
I-.c0326 w% = 172 Inches
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{

. o Reactrons o Aangle €49-2899-00/ (worsT™ Case)
~VANGLE® - *ANTENNA ATTACHMENT® o oo oo o
KK EREEEFTEXRAE R R EREE R RS R X RN KX SR E R R KRR AR S
—— ——— - — e g =
, . ICES STRUDLII .
* THE STRUCTURAL DESIGN LANGUAGE .
e W e e e e e — -
* CIVIL ENGINEERING SYSTEMS LABORATCRY *
. MASSACHUSETTS INSTITUTE OF TECHNULOGY *
% = o _CAMBRIDGE+ MASSACHUSETTS — -— &
3 *
* 14.24.47 09 OCT 80 *
* ————— e e e e st o [ e -
* UNIVAC 1100 SERIES EXEC 8 *
* VERSION 2,7 *
x - . - . e ma e wim et e e e e m—— e - T — -
KEAEREREERERE R AR AR R R KRR ERE N R R R R KK A X R R RR A RE X
PREPARED BY MAARTEN VET
HOJE  COOKDINATES - -
X Y
> .
1 0,00 0.0 SUPPORT
: 2 1,0% 0,00
: 3 4,74 0,00
: 4 3402 0400
TY2E  PLAJE FRAME
MOwsbK  [NCIDEWCTS
1 1 2
2 2 3
> 3 4
4 4 5
IE M ER PROPLKTIES
110 4 AX 5568 12 U326 SZ <0326
SIZE | CODE IDENT [DWG NO.
A{1349 649-2924-001
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L CONSTANTS oo e

S E S LeUDET - - ALL e - o e e

G 3.30E6 ALL

—- LOADING —-.. YODRAG?

NDOE - .- - LDADS o
2 FORCE Y +90.6
5 . - . FORCE Y +21.4 e
4 FORCE Y =54.8

STIFFNESS ANALYSLS
UNITS  KIPS

> OUTPUT DECIMAL 4

LIST  FORCES.REACTIONS.DISPLACEMENTS  ALL

0JTPUT DECIMAL 3

LIST MAX STRESS+EACH LOAD«ALL MEMBEKS+SECT FR

/‘)Ssump-r/ons s Y2 Pl'VoT Pol‘n‘l', /OaJ 1S 7‘6./(97) ég ‘fé'.s ((173/6

DS 0.00 0,20
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P

Q
Q
9
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ASSumPTION ?

/.08

THE NRS 623  FASJENERS ATTACHINVNG THE
ANCLLE T THE B&EAA CRAN TRA/IS/, 7,

M OMIEcrsr P77y THE ﬂ/c 2T SECTIor/

o+ 30.7
// S//é??\/x'
1. o (46
',71
—— =28
+172.¢
MormEreT
(IN~LE:

DWG NO.
649-2924-001

SHEET &




Maxrmym b eno//izj Stress

oz - 62.8 (l.oo) - 1726 psc

.0326¢
. 39000 _ _ . /6.6
MS - 1924 / |
Enc/ moment on C//,b 649- 2895 -0o2.
%H Jﬂ
T
[}
) Pt =
M r.‘:i Lo rp .62
(X === pd)] ¥
f T | 3~ Skin

NMenienT M 1S Teacled €y 2 IMS 20470 Rivers
Stavce the N A. 1s €ven with bolter: ¢ F devbler

/O s . 62.8 = lol /bs
.62
This leod [s reacted by 2 s 20470D4 which

hove a S/':77/e Shear SPtre€nsg ¥, of 442 s
MS = 8& — ,4-8
lol (1.55 ’ |

DE IDENT [DWG NO.
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stringer

Use . /90 Thk racdeus —~ Y~
block to force P Jocd F‘ :
Into Corner of [Angle r—/_‘ | vadivs
as a tenscen loac/ Tl ’f/L’bllack
Ve ther Than & beneliny *>7 @ PllLgTves 623
loed avoond Any/e Cornet; ? S . *’j"'
P= 10 Ihs <~ ” > l
i
Cdoobler T
VIEW A-A

NAS €23 -2 bolts will withstand an ultimete
tensile 5+ren5+h of 1740 lbs

» M,S. +

DE IDENT |DWG NO.
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(b) Connec?LO)" CUTOUT 111 Skin

/.oaa/ Capaél'//'f] /n 5,(’/',») /0.5'7"
P

lesy

= 7/000 (112 + .2/8+.218)(.07/)= 7844 /és
the ¢49-2898 dovbler must pick vp 1hi /ead

62000 (3.95 - /./2-.2/8-.2/8)(:/0) = 14893 Iss

. 14843 _ . 89
MS >g4a |

r

Rivets Y‘eZU/rec/ fo Fruns fer load/, Use VAS /097 D5,
ul+timate Single shear S'f"enj%é =690 tbs (Ref 2)

7844 _ /.4 = [2 Vwets

6 90

Rivets 1nstalled ¢

2 MAS /o97D5 £Z 80 ks
4  7/Hs (697 AL 3 /472 ts
G772 lbs
. 9772 J_;24
M3 7844 /
SIZE | _CODE IDENT [DWG NO.
A11349 649-2924-001
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() 649-2884 INSTALLATION

No ana/jS/.} will be ron on Y4e 437s-/C
Installation on The inflightT refuelivg hovsing
Since t1he antenna at alf Fimes s pPara e/ to
‘Hre /ine of -F//j/vr, P7ax rmrvm a/raj Joad 1s

2.55 lbs and ¥hHe I .R. Aou.shy Soes rneT Carry
maJor s‘f‘rucfur‘a/ /oaJs, ﬁﬂj S/é/e /aao(s due
To Yaw rmanewvers of ro/l manevvers i1s Tvans-
Fered as shear into the skin and 7o The s+tructural
member of +he /)OU.S/'nj_

Dovb ler [nstallation (é4‘?~2888 dovbler)

Loac! ost by cutouT ¢

Skin: 7079 -T6 clad .053 thk (Ref 1)
F, = 9000 ps/ (Ref 2)

P = ¢9000(,75)(.053) = 2743 lés

Dovbler 2024 T3 .063 +44£

Feo = 62000 psc

Rupabilisy = 62000 (2.5-.75)(063) = 4835 /4s

. 6835 .49
MS 2743 / —"
Nuomber /-5 20470 FLL4 Yivets r‘€7(//'rec/ Vo Trars¥er
L()"‘(/- Slfnj/f Shear S?‘I“Fnj'//a = 368 /bs (/QP‘C Z/\
R ivers ’26’30/ = 2743 . 7

| 388
Rivets nstal/led = /O
M.S.=-/_0__[ . - 10.93
7 SIZE DE IDENT |OWG NO.
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Meb LiA st reematibd Wl Lhan e RN, MM A Mt ¢ b et B se e 3 ms cbebe e Ml s adk e s ewteam i ea s fete @

1

(d) Summary

The arm/y S/;Sl of The 437S-/1C arnfenna
mistallatron shows Thet 1+ 45 of sofficlienl
Sf/‘enjf4 7o Carrj the indvced loads coith

the Fo//aw/hj Marjl‘ns—a{: -5quf-3

Tews/le  M.S. = 0.89 (P 44)
River Shear ™M S.

0. 24 (P 44)
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5.0 SATCOM  ANTENNA TNSTALLATION
DWG. NO 649-285]|

DE IDENT DWG NO.
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Satcom _skin dovhler installatson

Ref oy 649-2851 Tnsteallation
‘ 649- 287/ Dovbler

+he docbler 15 mounted on +he pressure skin
al" F.S. 6§54, LBL 23.0

Strength Jost in  origina/ sKin by cvTouT
Aircrafr SKin 7079 -T¢ Clae/ .053 Thk (&"F’)

Fru = £ 9,000 Ps (Ref &)
P = 65000 (.053)(.765) =2G28 lés

{fosT

Capaé/l//'fg oF c/oué/er‘
2024 7T 3 063 ThK

Fp, = 60,000 psc (Ref 2)
BGPOAI/I.Y7 N 60/ 000 (2‘50’ -7{5>('0€3) = 6558 /é&
- 6558 /.34
MS = 2576
RI'\/CTS Y'egun’er/ to transfer [ced
Use & /S Zo4d70D5 riveTs
P, = 675 Ilbs (Ref 2)
Rivers repuired 9778 _ 4.4 riyers
675
- 6 .36
M.S. = 7%

DE IDENT |JDWG NO
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ﬁv - eyt i e e .
FS. 663 Dovbler j1151a /fa+trom
Ref c/wy- 649 -29/8 c‘/oué/er.
! 2
| i

MS 20470D4

VIEW Lwk AFT

Fs 6£3
3'Jc?<l1r.3 Stress 11 Parie!
e 4
a/b = 3.0¢6 K=5.02 (Ref 4 Table 37 -4)
¢ 2 .
Scr = 5.02 ( /0.:’58);/0 )(.o432> = 3718 pst
7 = 37/6(.032) = |19 ek
SIZE | CODE IDENT [DWG NO.
1349 649-2924-001
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7-éns/bn /oao/ Capaé/'//'fj JosT ég CcuTeJT

web f, = 70000 Psi (Ref 2)
P= /.25 (,032)(70000)= 2800 lbs

Dovbler : 2024 T3 f, = 62000 ps.

Dout fer STfenj?‘é 2 050 (2.00)(52000) = £200 /bs
- 6200 _ l/.Z/
Ms. = L2900 |

foad Transfer from web +o dovbler

Ms 2047004 Triver Sliny/e SAem’ S'h’enyfé for .032 wmatl

41/ Ibs (.969) = 39 /b5

8 Vivets are Usec/ on eac4 57 mefrj //i'7c

8(39)= 3168 /bs

. 3/68
M S 28ac0 /

. l c.13

DE IDENT [OWG NO.
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SUMMARY

AN ANALYSIS WAS PERFORMED ON THE HONEYCOMBY AIRCRAFT PANEL, P/N 3W12010, TO
DETERMINE ITS CAPABILITY TO REACT THE FORCES INDUCED INTQ IT BY THE UHF
ANTENNA DUE TO AERODYNAMIC LOADING. AS THE ANALYSIS PROGRESSED, IT WAS
DETERMINED THAT THE ANTENNA SHOULD HAVE A ZERO ANGLE OF ATTACK, RATHER THAN
THE 7-DEGREES USED IN THE ANALYSIS: THUS, THE ANALYSIS IS SOMEWHAT TRUNCATED.
HOWEVER, THE ANALYSIS DID SHOW THAT THE PANEL IS MORE THAN ADEQUATE TO TAKE
OUT THE SHEAR AND BENDING LOADS INDUCED BY THE ANTENNA,
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1.0 ANALYTICAL MODEL

AN ANALYTICAL MODEL WILL BE MADE OF THE HONEYCOMB AIRCRAFT PANEL

o

TO WHICH THE ANTENNA ATTACHES (SEE LAYOUT THAT FOLLOWS). THE
PANEL WILL BE MODELED USING TRIANGULAR FLAT-PLATE ELEMENTS HAVING
BOTH SHEAR AND BENDING CAPABILITY. THE ANTENNA WAS ASSUMED TO BE
ATTACHED DIRECTLY TO THE AIRCRAFT PANEL WITH THROUGH-BOLT INSERTS
IMPLANTED BETWEEN THE HONEYCOMB FACINGS AT EACH ATTACHMENT LOCA-
TIONS. IT SHOULD BE NOTED THAT IN THIS ATTACHMENT CONFIGURATION,
THE ANTENNA HAS A NORMAL ANGLE OF ATTACK OF 7-DEGREES.

BECAUSE THE STRUCTURAL COMPUTER CODE USED IN THE ANALYSIS DOES
NOT HAVE A HONEYCOMB FINITE ELEMENT IN ITS LIBRARY, AN OVERLAY
ELEMENT WAS FABRICATED FOR THIS PURPOSE WITH THE TRUE SHEAR

THICKNESS AND AN ARTIFICIAL FLEXURAL MODULUS SO AS TO YIELD THE
CORRECT FLEXURAL STIFFNESS.
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PREPARED BY

ICES STRUDL~-II

CAMBRID
8.18.46

THE STRUCTURAL DESIGN LANGUAGE

GE+ MASSACHUSETTS

30 JUL 80

UNIVAC 1100 SERIES EXEC 8
VERSION 2,7

MAARTEN VET

NOOE COORDINATES

X
b § 32460
2 32,60
3 32.60
4 32,60
) 32660
6 32.60
7 32.,60
8 32.60
9 32,60
10 32460
11 32.60
12 32,60
13 32460
1y 32.60
15 324,60
16 10.%90
17 10,50
18 10490
19 10.50
20 10,50
21 10.%0
22 10,20
23 10,50
24 10.50
25 10,20
26 10.50
27 10,90
28 10,90

Y

638,50
641,27
644,04
646,80
649,57
652,34
655.11
657.87
660,64
663,41
666.23
669,05
671.86
674.68
677,50
638,50
641.27
644.04
646.80
649,57
652,34
655,11
657.87
660.64
663,41
666.23
669,05
671,86

4

289,70
290,59
291,48
293,37
293426
294,14
295.03
295.92
296.81
297,70
298416
298,62
299,08
299,54
300,00

295,00

225,36
295.71
296.07
296,42
236,78
297,13
297,49
297,84
298,20
298,56
253,92
299,20

CIVIL ENGINEERING SYSTEMS LASORATORY
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

EEEERRERRKKEEREXRRKERE R AR REEEXEE KRR AR ER R E R

g
»
»
3
»
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L
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*
3
x®
x
&
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29 10450 674,68 299,64
30 10.50 677,50 300,00
31 13,00 638,50 294,95
32 15,50 638,50 294,90
33 18.00 638,50 294,70
34 20,50 638,50 294,50
35 23,00 638,50 294,10
36 25,50 638,50 293,70
37 28,00 638,50 292,75
38 30,50 638,50 291,80
39 15,00 663,41 298,20
40 15.90 663.41 298,20
41 18,00 663.41 298.20
42 20450 663,41 298.15
43 23,00 663.41 298,10
44 25,50 663,41 298,00
45 28.00 663,41 297.90
47 13,00 677,50 300,00
48 15,50 677,50 300,00
49 18.00 677,50 300,00
50 20.50 677,50 300,00
51 23,00 677,50 300,00
52 25,50 677,50 300,00
5% 28.00 677,50 500,00
54 30.50 677.50 300,00
55 13,00 644,04 295,67
56 18.00 644,04 295,48
57 23,00 644,04 294,99
58 28.U0 644,04 293,92
59 13.00 649,57 296,39
60 18,00 649,57 296,26
61 23.U0 649,57 295.88
62 28.U0 649,57 295,08
63 23,00 655.11 296,77
64 28.00 655.11 296,25
65 23,00 660,64 297,66
66 28,00 660,64 297,42
67 23,00 666,23 298,86
68 2B.U0 666,23 298,32
69 23.00 671.86 299.62
70 28,00 671,856 299,16
71 15.U7 654,00 296470
72 17.69 654,00 297.03
73 13,75 656,06 296,88
74 19,00 656,06 297,03
75 13.75 658,74 297,40
76 19,00 658,74 297.42
77 13.75 661.41 297.94
78 19,00 651,41 297,92
79 13.75 665,41 298,51
80 19,UD 665,41 298,51
81 13,75 667,89 298,90
82 19.U0 667.83 298,90
83 13.75 670,37 299,29 -
84 19,00 670,37 299,29 |>LE | CODEIDENT
85 13,75 672.56 299.63 l'\ 649-2924-001
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86
88

102
102
103
10%
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
193
144

19.00
15.07
17.69

32.60
32.60
32.60
32.60
32.60
32.60
32,60
32.60
32,60
32.60
32.60
32.60
32.60
32.60
32.60
10.50
10,30
10.50
10,50
10.50
10.50
10.50
10,20
10,50
10.50
10.50
10.50
10,50
10.50
10.50
13,00
15,50
18,00
20.50
23.00
25.50
28.V0
30450
13.00
15.50
18.00
20450
23.V0
25.90

672.56
674.92
674,92

638.50
641.27
644,04
646,80
649,57
652,34
655.11
657.87
660.64
663,41
666.23
669.05
671.86
674,68
677.50
638,50
641.27
644,04
646,80
64957
652.34
655.11
657.87
660.64
66G3.41
666,23
6569.05
671.86
674468
677.50
638,50
638.50
638,50
638,50
635450
638,50
638,50
638,50
663.41
663,41
6b3.41
663,41
663,41
663.41

299,62
300,00
300,04

269,50
290,073
290,98
292,87
292.76
293 .64
294,53
295.42
296,31
297.20
297.61
298,12
298,58
299,04
299.50
294 .50
294.86
295,21
295,57
295,72
296,28
296.63
295,99
297.34%
297.70
298.06
298442
298,78
299,14
299,50
294,45
294,40
294,20
294,00
293.60
293,20
292,25
291.30
297.70
297,70
297.70
29765
297 .60
297.50

SUPPORT
SUFPORT
SUPPORT
S3U.PPORTY
SUPPORTY
SUPPORT
SUPPORT
SUPPORY
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPURT
SUPPORT
SUPPORT
SUPPORTY
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORTY
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORTY
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
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1495
146
147
1486
149
150
151
152

T 153

154

NODE

101
116
131
139
147

T0
TO
10
T0
T0

28.00
30.50
13.00
15.50
18.00
20.°0
23,00
25,50
28,00
30450

115
130
138
146
154

663.41
663,41
677,50
677.50
677,50
677.50
677.50
677,50
677,50

677,50

RELEA

FORCE
FORCE
FORCE
FORCE
FORCE

297,40
297.30
299,50
299.50
299.50
299,50
299,50
299.50
299,50

299,50

SES

M I X I =
<

SUPPORT
SUPPORT
SUPPORTY
SUPPORY
SUPPORT
SUPPORTY
SUPPORT
SUPPORT
SUPPORT

SUPPORTY

MOMENT
MOMENT
MOMENT

MOMENT

X X <=

DWG NO.
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TYPE  BENUING
ELEMENT  INCIDENCES ;
1 2 33 1 ‘ 52 61 72 60
2 38 58 37 53 72 61 63
3 58 38 2 54 72 63 4%
4 58 2 3 55 63 76 14
5 4 58 3 56 63 65 76
6 58 4 62 57 76 65 78
7 62 4 S 58" 42 41 78
8 6 62 5 : 59 78 65 42
9 62 6 64 60 42 65 43
10 64 6 7 61 67 42 435
11 8 64 7 62 42 67 80
12 64 8 66 63 41 42 80
13 6 B8 9 64 67 82 80
14 66 9 Y& 65 67 69 82
[ 15 66 46 U5 66 82 69 84
16 46 9 10 67 84 69 be
17 11 4s 10 68 69 50 b6
18 11 68 45 : 69 50 69 51 é
19 46 €8 45 70 86 %0 83 ]
20 12 68 11 71 a8 50 49 3
21 68 12 70 72 9 32 33
22 70 12 13 73 55 32 Y6
25 14 70 13 74 32 55 a1
ﬁ 24 70 14 54 79 56 59 55 |
25 54 14 15 76 59 56 60
26 70 54 53 ' 17 60 71 59
27 58 36 37 78 71 60 T2
28 57 36 58 79 72 715 11
29 36 Y7 45 80 74 73 72
30 58 61 57 81 74 75 73
31 61 58 62 82 75 7% 76
52 b4 61 62 83 78 715 76
35 61 64 63 8y 75 718 17
34 6y 65 63 85 77 76 48
35 65 64 66 86 4o 78 41
36 65 65 44 87 40 %9 77
57 65 44 43 . 88 40 79 89
3y 44 65 MY 89 80 79 4U
39 68 44 4% : 90 80 40 41
40 68 67 4y 91 89 b1 79
41 44 A7 43 Yve 81 8u uve2
42 - b8 69 67 93 by b1 o2
43 69 68 70 94 81 &4 53
44 70 52 69 95 by &H b3
45 Y2 70 953 96 83 o4 (-]
46 69 L2 H1 97 by bo &Y
47 97 34 35 1) 85 68 87
48 56 34 57
49 34 Y- 338
$0 61 56 57
21 6 61 6V SIZE | CODE IDENT [DWG NO.
, Al1345 649-2924-001
: SCALE REV SHEET £q
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99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

88
48
31
31
17
55
1]
19
59
S9
21
22
73

75
24
39
24
39
26
81
26
27
27
28

87
29

87

e
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\J
TYPE SPACE FRAME -
MEMBER  INCIDENCES
201 1 101 228 20 128
202 2 102 229 29 129
203 3 103 230 30 130
20% % 104 231 31 131
205 5 105 232 32 132
206 6 106 233 33 133
207 7 107 234 34 134
208 8 108 235 35 135
209 - 9 109 236 36 136
210 10 110 237 37 137
211 11 11 238 38 138
212 12 112 239 39 139
213 13 113 240 40 140
214 14 114 241 41 141
215 15 115 242 42 142
216 16 116 243 43 143
217 17 117 244 44 144
218 18 118 245 45 145
219 19 119 246 46 146
220 20 120 247 47 147
221 21 121 248 4g 148
222 22 122 249 49 149
> 223 23 123 250 50 150
224 24 124 251 51 151
225 25 125 252 52 152
226 26 126 253 53 153
227 27 127 254 Sy 154
sn{ge Cg}g[JDENT DWG NO.
A l 34 9 649-2924-001
SCALE REV SHEET 62
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T TR R T WS

ELEMENT
1 70 128

MEMBER
201 TO 254

CONSTANTS

£ 1.14g190
G 3.80E6
POISSON o33

£ 1,007
G 3.80E86
PDISSON 33

PROPERTIES

TYPE *SBCT!

PROPERTIES

THICKNESS

o024

N

AX ,0228 Ix ,0002 1Y .000F 1IZ ,0001

ALL
ALL
ALL

201 TO 254
201 TO 254
201 TO 254

ENT |DWG NO.

649-2924-001
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)

’_\,_J
S
A

Z 7075 ~-78 FANC/NCS 5 LOI2-rN. THIC.

SHENR FPROPERTIES

THICKNVESS = (2)(.012)= . 024 -/

G = 3.'z?></O‘ -~ RS/

F2EexORAL  RROPERTIES

£T = (/0.0)00‘)(2)(.0/2 sr/,aw\(,zas'f)z

‘ ¢
= .0/30% %0 4e~//v‘//u

EQUIVALENT /[SOTRIPIC PLATE 024 /M, TiHk

-6
EE ‘,",‘_(/,ooo)(.oz4)3l: /. 1S2 t';, xs0

EQUIVALENT FLEXURNL rmd0ULUs

4 /0

€ /./32*//0‘

=

SIZE | CODE IDEHT_[DWG NO.
) Y

A 134 9 9 649-2924-001
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¥ NG SR e

LOADING 'ORAG?

NOOE

7172
7374
7576
7778
79.80
8182
83,84
85.86
87.88

LOADS

FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE
FORCE

STIFFNESS ANALYSIS

QUTPUT OECIMAL

UNITS K1PS

3

LIST REACTIONS+DISPLACEMENTS+STRESSES

+5,.0% FORCE

Y 2 +39.36
Y 45,05 FORCE 2 +34.63
Y +5.05 FORCE 2 +32,38
Y 45,05 FORCE Z +30.13
Y 45,05 FORCE Z 426,77
Y 45,05 FORCE Z  +24469
Y 45,05 FORCE Z +22.60
Y 45,05 FORCE Z +20.76
Y 45,05 FORCE Z =59,32
REDUCE BAND ROOT
ALL
SIZE [ _CODE IDENT_|DWG NO.
Al13488 649-2924-001
SCALE REV SHEET ¢
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2.0— ALRODYNAMNMIC CRALEULATIONS

2.1 <~ MAXIMUM O yWAAIIC PRESSURE

REFeRrewveeE ¢ T.0. /C~/41A~ /, Fre/rE S=8.

O MINA PERMISSICLE YELOCITY 71&o0veE 23,000-FT,
ALTITVOE +ts M=0.8S

© NMAX PERMISSIBLE VE2ocr/7y BLLow 23,000~ F7T

712777008 1S FO -KOTS

2.1.1 - AT 23)00()-F7- ALT7TV0E

C = /025 - FT/s€cC

P = 002378 (%)(J:E_->
[e}

- (,00237a)(. 40465(' 9'-1m> =.o00/]43 15-5:‘6%74

= (1o2s)(.esy= ©7/ FT/sec
3,17
PN

(0011 12V 5 7/} < “134‘-46’/Frz

/e

2,1,2- AT SER LEvEL

= 1117 - FT/5€6cC

P=.v02378 Le-5ec/r1°

['SizE [ _CODE 1DENT [DWG NO.
I 'i 3L /L Q"C') 649-2924-001
SCALE RLV SHEET 66
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\

,u‘:(380)(/.689> -

§42 FT/sec (ri=.57)

i

. .
5@ =L (.002378)(642) = 426 - 28/F7*

2.2-DRAG & £/F7 FOIRCES

2.2.1

ASSUMP TIONS <

e AS A Wa/eST—C/%‘E) ASSUMmE THAT THE
ANGCLE-GF=NTTNCK ON TIHE ANTEWAA 1S 16

& THMHE SAUCER PLoRrI?I6n/ OF 72E 77787/ Wyed
GCE TRENT7ZHOL NS AN FrenT O/Sc)ﬁﬁﬂé‘«
THAN AS ANV ARIRFoN,

® THE LEHNVNTIRE ANTENNVA ]S QUTSIDE T E
BUUNOARY LAreR, (CONSERVATIVE)

—_ SAUCER

-
N
~N
Ch
[

AREN = :t 12,78 z 4 2
- 7 , 72 - F:T
- 4 ('__/z. ) = /

SI1ZE | CODE IDENT |[DWG NO.
. 649-2924-001
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Test resuMts contradctory.

NS Bred

' l.-]l A.-Ia z.js /L,-
1.2
Lo e i I

” g lvo iy - L\/[ /'( /\A/( 05

Value ot Cpand C,
o ©
o ®
\J

o
»

Value of Cep

7 N /1 c,,|' \ )
'\/ ' o1

(4]
90 70 50 k [o] 100,90 720 5 30 10090 70 =0 30 160
(d) INCLINED PLATE Angle o, n Cegrees -

o
1Y

Lift ~o
-4
Force diagram

- a
pan ﬁé i AJamNS
e

FIG, 5. —WIND PRESSURES ON ELEMENTARY BODIES

(FrRorm ASCE Pprek 3269)

ForR A=) (A SQuarRE PLATE) THE ORAE COSFFIC/En ™
1S ALmosST 72E SAmE A5 For A CrrRceinr pPLAIE G~
THE SAHAME  FARER? .

o o
From T21€ curves nsovs (For A=), A7 =380

~

C = 40
“ -4——-——FD
C., =26
(&) AT 23, 000- FT A¢7770D&
= C
55 o A 8
= (. 10)(1.724)(434) = 74.8 -8,
F—L = Cl ﬂjm
= (-40)(1,724)(4354)= 299.3-¢8.
SIZE | CODE IDENT {DWG NO.
A 113499 649-2924-001
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X = C‘c D= (,zc)(/y,ya): 4,82 -//. From Top
P oF Disc

(by AT sen <Zcvez

F,=(10)(1.724)(490) = §4.5-¢8.

F, = (. 40) (1.724) (49c)= 3338, 0 -¢8.

R.2,2 — BAyoNET

REFERENCE = DOIORNE §F MARGSL/IN ENER, REVPORT WO,
70515 “"oM c34-3 ANTENVVA
) /)
NERODINAAIIC ANALYSIS

- - _ 2
A e = /-237-FT

() A7 23,000-FT Ae777006

Co = ,06683

Fp 2 (06¢e3)(1.237)(174) = 3S.9-¢&

' i

b)) AT SEA. JEvee

C‘D:Z:’—ZL(,oa‘i%?B +,O//33): .0 105§

FD =(. ¢tos3 ?)(/.237)(495) = 6.4-/L8.

SIZE CC')‘(‘)E/‘IDE\NT DWG NO.
A ].Cz g S 9 649-2924-001
SCALE REV SHEET 69
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T

2.2.3 — .

ToT2NL A~v7TEWVNA

REFEeREWCE I DORNE § MIARCOLIN ORIWINE
| 2610 19S," pm c34-3/8 UHF
AnTENV A"

—

Yfﬂvu‘rz X /0.498&-/N.

a——

AT 23,000~ FT Mc777006

= 74,8+ 35.9 = //0.7 <8

FD
F = 2??. 3-8
ya

M = (74.8)(10.48)+ (35.9)(4.5¢) +(299.3)(4.27)

= 2)236 JNM LB

AT SEN L&E&vEZ

FD = 4. +¢.4 = 70,9~ 28.

Fe

n

M= (§4.5Y10.48) + (€.4)(1.5¢) + (352.0) (4.27)

= 2/3(01 N~

SIZE Cgl‘)E iD[iN/I DWG NO.
A 1 < [ Sy 213 649-2924-001
SCALE REV SHEET 70
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3.0- FORCES /WOUCED sVTO TP/E A/fCOAFT

ASSUmpP7Ic = PUE TO T#HE ST7FFAVESS OF THE ArTznen
GA7Y NET, THE BASE IF THE AnTErma
72105 727 RoTA7E AS < /7D K0y
ABacT A RovT AT 175 REAR.

338.0748

F0-F e /»ZQ)SGQ IV LB
— *

< /13.570 - L
< /4. /1§ P>

e /5). &50 ~

- - 20.92) >

RESTORINC MIr7ENT

2
M= 2E_ Ta6,020) 4 (10,5604 (160051 % 4 (13, 570)
(?o,f}?;)L

~

+(9.576) 4 (7.036) + [dss)+ (2.530:)° 4

= 34,219 F

SIZE | CODE m_sr-q\ DWG NO.
' A
My VET A ]?x[@i;' 649-2924-001
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e A

134.219 F = 2,360

F < |/7.58 <8

SHEAR PR woos = 27 _ sos w8

/8
LIFT PER  WNODE = 333"9: 18.78 ¢ 8

'8 |
NODES 7] To 8§ FY =+S.0S —¢8

NOBES 7/, 72 ;F% 17.58 + 18,78 = + 34,36 -<8

NODES 73,74 Fz = (/7,55Xﬁfff_>+zy,>3:+ 34.¢3 -284

16,7875

opes 75,9¢ - (17.58)( 13,96 = + 32,35 -2
NoDE 26 Fy( °)(20,9z,)+ 32.35 2%

NODES 77,28 Foo (125N (1325 ° Ny ,098 =430 4o
/ 2 > Yoy \)+ 30./3-¢&

NonEs 7780  F, = (/7,5‘&)(_2?'_5;’%)4./&73 =426.77-¢
-5 t

NOOES §1,&%  Fyc (1258) 7’°30)+ 19,73 =4 29.69-25
2 \ 20,92

Ao, 921

“ 4.
i NopEeS ®3,24 F,- (12.5) S“’)f'/ef.va': 22(0 -¢&

NOUNES 23,86 F ;(/7,58)(2'%0)-}- (2.7 420,76 (£
: < 20,921

NonES ©7,88 F, =3]2($636174.€3+32.58430.43 + 2027

2
424,69 122,604 24.763" 338.0_] :

SIZE cg_ee IDENT |DWG NO. j
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4,0- RESULTS OF TiE cam/’mﬁc 7INALYSIS

4.1 - SHENR NS TE FAC/A/¢S

(ovey SHENR STRESS ABOVE 70,000 FS) Stawn)

LLEMmEWVT STRESS (Ps/)
37 /0,637
sS4 /S,467
ss /7,000
Fo 14,25/
g€ | 22,19/
. 9€ /12,582
) /s /0, 94|
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SUMMARY

A STRESS ANALYSIS WAS PERFORMED ON THE ANTENNA ADAPTER MOUNT (649-2848-001)

UNDER WHAT WAS CONSIDERED A WORST CASE AERODYNAMIC LOADING CONDITION OF THE

ANTENNA. THE ANALYSIS OF THE CASTING SHOWS THAT IT IS OF SUFFICIENT
STRENGTH TO CARRY ALL INDUCED LOADS WITH THE FOLLOWiNG MARGINS-OF-SAFETY
(CASTING FACTOR OF 2.0 INCLUDED):

MS (CASTING TENSILE YIELD) = +2.24
MS (CASTING SHEAR ULT) = +11.2
MS (ATTACHMENT BOLTS TENSION) = +30.4

' CODE IDENT [DWG NO.
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1.0

INTRODUCTION

A STRESS ANALYSIS WILL BE PERFORMED ON THE ADAPTER CASTING WHICH IS
THE TRANSITION BETWEEN THE DM C34-3/B UHF ANTENNA AND THE FUSELAGE
OF THE C141-B AIRCRAFT. THE ADAPTER WAS ADDED TO COMPENSATE FOR THE
7-DEGREE FORWARD SLOPE OF THE FUSELAGE; THUS THE ANTENNA WILL FLY
WITH A ZERO ANGLE OF ATTACK. THE LOADINGS TO BE CONSIDERED ARE THE
AERODYNAMIC FORCES INDUCED DUE TO EITHER THE MAXIMUM PERMISSIBLE
VELOCITY OF 380 KNOTS AT SEA LEVEL OR MACH 0.85 ABOVE 23,000 FEET
ALTITUDE; WHICHEVER PRESENTS THE WORST CASE CONDITION. HOWEVER, TO
ENSURE THAT A CONSERVATIVE ANALYSIS IS PRESENTED, THE AERODYNAMIC
FORCES WILL BE CALCULATED FOR AN ARBITRARY 10-DEGREE ANGLE OF ATTACK;
SUCH AS MANY BE ENCOUNTERED DURING TAKEOFF OR SHARP MANUEVERING IN
FLIGHT.

THE CASTING WILL BE MODELED USING TRIANGULAR PLATE ELEMENTS FOR THE
BASIC CASTING WALLS AND TRIDIMENSIONAL ELEMENTS FOR THE HOLD-DOWN
BOSSES. THE CASTING MATERIAL IS ALUMINUM ALLOY A356-T6.
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2,0--LOCATIUN OF THE NODE POINTS

UNITS  INCHESDEGREES

2.1-~LOWER SLOPING PLANE

COORDINATES

NOOE
A PV SRR |
1 =1.06 +0,00 =,13
2 --- =0eT5 =1e¢31 =09 - -- -
3 00.00 =2.25 0,00
4 0094 -2.88 Ue12
S 02.06 =3.50 0.25 - 44 ... . 0598 «2.63 0,69
6 02¢76 =3.50 0.34 - 45 06498 =2,63 0,92
1 03.76 =3.50 0.46 46 12,00 =2,63 1.47
8 - - 05498 =3.50 0.69 47 --13.00 «2.,63 1.60
9 0698 =3.50 0.81 48 14,63 =2,63 1,80
10 09,98 ~-3.50 1.15 49 1563 =2.63 1492
11 - 12.00 =3.50 1.47 - - - 90 ~ - 18488 =2,25 2.482
12 13,00 =3.50 1.6U 51 19.75 «1,69 2.42
13 14463 =3,50 1.80 52 " 0050 +1.50 U.06
14 1563 «3.50 1.92 53 --01e38 #2413 017
15 18.06 =3.50 2+208 o4 0276 42,63 0435
16 19¢51 ~3,00 2.37 3+) 03.76 +2.63 046
1T - - 2025 =2.38 249 - - $6 - U508 +2.63 0,69
18 21425 «1,3) 2461 57 06496 +2.63 0.81
19 2196 40,00 2.65 S8 12.U0 +2.63 1447
20 - 09438 =2.63 1.15 - 59 -13.U0 +2,63 1.60
21 09,38 +0,00 1.15 60 14.63 +2.63 1.80
22 *0¢75 #1431 =409 61 1505 +2.63 1,92
- 23 - 00400 +2,25 0.00 - 62 -~ dABeBYB 42425 2432
24 00.9Y4 +2.88 U.12 63 19475 41,69 2.42
25 02.U6 +3.,50 0.25
- 26 02¢76 +3:.50 0.34% e -
27 03.76 +3.50 04,46
28 05.58 +3,50 0.6
2? - - D6eD8 +3.50 0.81
30 09,58 +3,50 1.15
31 12400 +3,50 1.47
32 13¢U0 43450 1460
33 14463 +5,50 1.80
34 15,63 +3.50 1.92- - - - =
-39 . -16e56 +3,50 2.28 - -
36 19.31 +3,00 2.37
37 2025 42,38 2449
. 38 - 2125 41,31 2.61 ——— - R
39 09.58 +2.63 1.15
40 0050 «1,50 0.06
. 41 0138 =2.13 0.17
42 U276 =2.63 L34
43 03¢76 =2.63 046 SIZE | CODE IDENT |DWG NO.
All134 Qe 649-2924-00
SCALE REV SHEET 100

S




21/ 07S

649-2924-001

101

SHEET




2.2-=UPPER PLANE

101
102
103
104

- 105

108
107

- 108 -

109
110

e 110 -

112
113

114

115
116
117
118
119

120 ..

121
122
123
124
125

126 -

127
1286

129 .

130
131
- 132
133
134
135
136
137

134

139
14y
<141
142
143
144
145
146
147
148
149

- X - -

=1.U6
. =075
00.U0
C0eYY
U2.U6
02.76
03.76
05.98
U658
09.908
12,00
13.00
14,63
15.63
18.56
19.91
2025
21.25
21.96
09,358
09.58
'0075

- U0eV0

00.Y4
02.06
02.76
03.76
05.58
0658
09,98
12.00

- 13.00

14,63
15,63
l6.56
19,31
20425
21,25
09,28
U0.50
01.58
02.786
03.76
05.%8
06.%8
12.00
13.00
14,63
15,63

NODE  COUHDINATES

4

+0.00
=1e31
=229
»2.88
-3450
“3.50
=3.50
=3.50
'3050
«3,50
=350
'3050
=3.50
«3+50
=350
=-3,00
«-2:.30b
«1,31
+0,00
2,63
+0.00
+1.31
+2,.,25
+2.,88
+3.50
+3,50
+3.50
+3,50
+3.50
f3050
+3.50
+3,50
#3050
+3,50
+3.50
+3.00
+2.38
+1.,31
+2.,63
-1.50_
.2013
-2063
‘2065
2,63
'2063
~2.63
02.63
‘2.63
«2,63

4

3.20
320
3420
3.20
3.20
3.20
3.20
3+20
5.20
3.20
3.20
3020
3.20
3.20
3¢20
3.20
520
3.20
3.20
320 -
.20
520
3.20
3.20
3.20
320
3.20
320
3420
S$.20
3.20
3.20
3.20
5.20
3.20
S3.20
3.20
320
3.20
3.20
5420
3,20
5420
3.20
3520
3420
3.20
3.20
3.20

- 150

- 18.88 22,25 3,20

151 19475 =1,69 3,20
152 0090 41,50 3.20
S — - 163 . --01438 42,13 35,20
15% 02.76 +2,63 3.20
155 03.76 42,63 3.20
wme o 198 - 05498 42463 3,20
- 157 06458 42,63 3.20
158 12,00 42,63 5,20
- 159 - --13.,00 +2.63 3.20
160 14,63 +2,63 3.20
161 15,63 42463 3.20
- - 162 - - 18.88 42,25 3.20
163 19.75 +1.69 3,20
165 42.06 40,00 %.20
- . 16% . .. 004UQ0 +0,00 3,20
166 04e74 40,00 3.2G
167 U741 40,00 3.2¢0
- .- le8 11,41 +0.00 3.2¢C
169 13489 40,00 3420
170 15.63 +0.00 3,20
- 171 1896 +0,00 3,20
172 V0.00 ~-1.31 3,20
173 02.V6 -2,63 3.20
_ 174 . 0474 2,63 320
175 D7e41 =2,63 3,20
176 11.41 =2.,63 3,20
177 13059 ‘2063 5-20
178 18496 =2.,63 3.20
179 00.U0 +1.31 3.20
--....180 02.0U6 42,63 3%.20
181 0474 +2,63 3,20
1ge 07.41 42,63 %.20
..... 185 . 11.41 +2.63 3,20
184 13,89 +2,63 3,20
. 185 18456 +2,63 3420
- — - 186 . . 16637 =2.63 3.20
187 16,57 +2.63 3.20
SIZE | CODE IDENT |DWG NO.
A 1 49 649-2924-001
SCALE "IREV SHEET 102




3
3 Y
3
o :
2?13 :
<t {r— |
N i
@ .
INUTZY Z1I0H DIFIS) o
3 |
w
£| !
[72]
1
] B
o :
i
¥
w
-
<
Q
(7]




104

649-2924-001

SHEET

N
REV
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SCALE




2+3-=-SUPPOR1. NUDES

T NODE "~ COURDINATES
X Y Z

220 09.88 =2,63 0+15
221 09,38 +0,00 0.15
239 09,98 +2.63 U.15
240 00.%0 =1l.50 -49%
241 01058 ~2.13 -+83
242 02076 ~2.63 =466
2“5 03076 '2063 sS4 -
244 U5.>8 =2.63 -e31
249 T 068498 22,63 =.19
246 12.00 =2,63 0,47
2“7 13000 ’2063 0060
248 1“053 ‘2.63 0080
249 15063 '2.63 0092
250 18.88 =2,25 1,32
251 T 719475 ~=1.69 142
252 0050 +1.50 =.9%
253 01.358 +2.13 =.83
254 0276 +2.63 =466
255 03476 +2.63 =54
256 05.98 42,63 =,31
257 "7 UBe98 42463 =41V
258 12.00 +2.63 0.47
259 13.00 +2.63 0.60
260 14,63 +2.63 0.80
261 15.63 +2.63 0.92
262 18.68 +2.25 1.32

263 0 0 19,79 +1.69 1.42
NOUE RELEASES
2204239 FORLE Y
240 10 263 “FURCE ¥

SUPPORT

SUPPORT
SUPPURT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT

" SUPPORT

SUFPORT
SUPPORT
SUPPOURT
SUPPORT
SUPPORT
SUPPORT -
SUPPORT
SUPPORT
SUPPORY
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPORT
SUPPOKT
SUPPORT
SUPPORT

DWG NO.

649-2924-001

REV

SHEET 105

R e e




3.0-=LOCATION OF THE FINITE ELEMENTS

3.1--UPPER HORIZONTAL SURFACE

TYPE BENDING

ELEMENT INCIDENCES

——— ——— ——— -

b § 101 172 16&%
2 172 101 102
3 102 103 172
4 172 103 140
S 104 173 141
6 173 104 105 -
7 106 173 105
8 173 106 142
9 107 174 143
10 107 108 174
11 174 108 144
12 109 175 145
13 109 110 12175
pL 179 110 120
15 110 176 120
16 110 111 176
17 176 111 146
18 112 177 147
19 112 113 177 .
20 177 113 148
21 114 186 149
22 114 115 186
165 186 115 178
23 115 116 178
24 178 116 150
25 118 151 117
26 119 151 118 : o - -
27 163 119 138
- 28 138 137 163
29 136 185 162
30 185 136 135
31 135 134 187
32 1e7 134 161 S e -
166 135 187 185._ ; - - . - —-
33 133 184 160
34 133 132 184
35 184 132 159 -
36 131 183 158
37 131 130 183 S
58 183 130 139
39 130 182 139
40 130 129 157
41 182 129 157 SIZE | CODE IDENT {DWG NO.
42 128 181 156 3[5 Jg 649-2924-001
SCALE REV SHEET 106
A




— ggbo

— 140
—gS°‘%0
— 85's0P
— vl $0
— 9L°E0
— 9L°20

=~ 9070

— 00°00

1
T Sto-
90 ‘| —

DWG NO.
649-2924-001

SHEET 107




43 128. 127 181 : SR 786 - 170 150 171
44 181 127 ' 155. 79 171 150 152
45 126 180 154 - 80 119 171 1s1
46 180 126 125 . 81 171 119 1635
47 125 124 160 : 82 162 171 163
48 180 124 183 - 83 162 170 171
49 123 179 152 84 170 162 185
50 123 122 179 : 8s 170 185 167
51 101 179 122 . ... . 168___170_ 187 161
52 179 101 164 e 66 - 160 170 161
53 172 165 164. 87 170 160 169
54 165 172 140 . 88 169 160 184
55 141 165 140 SR 89 159 169 184
56 173 165 141 90 159 168 169
57 142 165 173 , 91 168 159 158
58° 143 165 142 ¢ < - < oe- ' 92 168 158 183
59 165 143 166 o 93 139 168 183
60 166 143 174 94 168 129 131
61 . 144 166 174 SR 95 139 167 121
62 144 167 166 96 167 139 182
63 167 144 145 97 157 167 182
‘ ™ ‘167 145 17% S 98 156 167 157
‘ 65 120 167 175 . 99 167 156 166
66 167 120 121 100 . 166 156 161
f 61 120 168 121 - oo -- 101 155 166 156
1 68 168 120 176 102 159 165 166
69 146 168 176 103 165 155 154 <
70 147 168 146 - 104 165 154 180
71 168 147 169 109 165 180 155
72 169 147 177 . 106 152 165 153
73 148 169 177 - - - : 107 165 152 179 :
74 169 148 170 108 165 179 164 w
75 170 148 149 é
167 186 170 149
76 178 170 186
77 170 ‘178 150

DE IDENT _ |DWG NO.

o
Al11348¢ 649-2924-001 ¥

SHEET 108




4
i 3,2-=-VERTICAL SIDE ELEMENTS
TYPE  BENVING i
1
ELEMENT  INCIDENCES
109 1 102 101 ' © 133 1 122 101
110 102 1 2 134 122 1 22
111 3 102 2 135 23 122 22 &
112 102 3 103 D - 136 122 25 123 :
113 4 105 104 137 24 125 124
114 105 4 5 136 125 24 25
; 115 6 105 § e 139 26 125 25
g 116 105 6 106 140 125 26 126
: 117 7 108 107 T 161 27 128 127
118 108 7 8 S 142 128 27 28
119 9 110 109 143 29 130 129
120 110 9 10 144 130 29 3¢
121 11 110 10 SRR 145 31 130 30
122 110 11 111 145 130 31 131
1235 12 113 112 147 32 133 132
124 113 12 13 o e 148 133 32 33
125 14 115 114 149 34 135 134
126 115 14 15 150 135 34 35
127 16 115 15 me - 151 36 135 35 -
1248 115 16 116 152 135 36 136
: 129 17 118 117 153 37 138 137 1
! 130 118 17 18 - - 154 128 37 38
! 131 19 118 18 155 19 138 38
g 132 118 19 119 156 138 19 119
SIZE | CODE IDENT [DWG NO.
A 1 4G 649-2924-001
SCALE REV SHEET 109
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3,3-=CAST BOSSES -

TYPE  TRIDIMENSIONAL

ELEMENT INCIDENCES

200 3 4 104 103 40 41 141 140
201 6 T 107 106 42 43 143 142 1
202 8 9 109 108 4% 45 145 144
203 11 12 112 111 46 47 147 146
204 13 14 114 113 48 49 149 14§
205 16 17 117 11eé S0 51 151 150
206 52 53 153 1%2 23 24 124 123
207 S4 55 155 154 26 27 127 126
208 56 57 157 156 28 29 129 128
209 .58 59 159 158 31 32 132 131
210 60 61 161 160 33 3% 134 133
211 62 63 163 162 36 37 137 136

DE IDENT |DWG NO.

»
4.6 649-2924-001
REV SHEET 111




3,4=--TRANSVERSE RIB

TYPE BENUING

ELEMENT  INCIDENCES

157 110 20 10 o R ‘ | ?

158 20 110 120
159 121 20 120
160 2V 121 21
161 121 39 21
162 39 121 139y
163 130 39 139 -
164 39 130 30

2 < i

2/

6o

2/

- TRANSVERSE RI8 -7~ T

DWG NO.
649-2924-001

SHEET nz2




3,5=~SUPPORT MEMHBERS

TYPE

MEMBER

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
{ 317
318
319
320
321
322
323
324
325
326

SPACE FRAME

INCIDENCES
220 20
221 21
239 39
240 40
241 41
242 42
243 43
244 4y
245 495
246 46
247 47
248 48
249 49
250 50
251 51
252 52
253 53
254 S4
255 55
256 56
257 57
258 58
259 59
260 60
261 61
262 62
263 63

SIZE | CODE IDENT |[DWG NO.
A ]_ 4 g 649-2924-001
SCALE REV SHEET 113
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3,6=--DUMMY FRAMING MEMBERS

—_—

IN ORUER TO HAVE COMPATIBILITY OF DEGREELS=OF-FREEDOM AT ALL THE

NODE POINTS.THIN ODUMMY MEMBEKS WILL BE USED TO MAKE UP A VIRTUAL FRAME

TYPE

MEMBER

40V
401
402
405
404
405
406
407
408
409
410
411
412
4135
514
415
416
417
418
419
420
421
422
425"
424
425

-426
427
428

- 42y
430
431
432
433
434
435
456

SPACE FRAME

INCIDENCES
1 2
2 3
- 3 " —
& 5
S 6
-6 71 N
7 8
8 9
-9 10 77
10 11
11 12
i2 -
13 14
1% 15
"NOY USED
15 16
16 17
17 18
14 19
1l 22
22 23
23 24
24 25
25 26
26 7
27 24
28 29
29 30
30 31 __
31 32
32 33
33 a4
34 35
35 36
36 37
37 36
3u 29

HAVING INSIGNIFICANT STIFFNESSe

—r— -

437 101 102
TTT438 T 102 103 o
439 103 104
440 104 105 473 1 101
TTH4l TTT10% 10677 T47%— - 2 102
kye 106 107 475 9 105
443 107 1ud . 476 10 110
TTH4% 70 108 109 877 15 115
445 109 110 478 18 1148
kuo 110 111 479 19 119
447 - 111 112 - 480 - 22 122
448 112 113 481 25 125
449 115 114 482 3¢ 130
T 450 — 114 115 48 - 35
451 115 116 484 38
k52 116 117
455 117 118 o
LS54 118 119
k5o 101 122
456 122 125 S
457 123 124
458 124 125
459 - 125 126
keu 126 12
bel 127 128
© kg2 128 129 -
463 129 130 '
4y 130 131 .
- 465 - 131 132 - T
466 132 133
467 135 134 -
- 4gB o134 135 - - - mm -
469 135 136
470 136 137
471 137 138
172 118 11y
SIZE | CODE IDENT |DWG NO.
1345 649-2924-001
SCALE REV SHEET 114




- - -~ - e T 'Tw " " " G e -

4,0--PROPERTIES OF THE STRUCTURAL COMPONENTS

ELEMENT " PROPERTIES
ponismSamE ==

i
1 10 108 TYPE *SBCT® THICKNESS ,L190 ?
109 70 114 TYPE *SBCT? THICKNESS 4975 ;
115 T0 128 "~ TYPE *SBCT? THICKNESS 41906 - o
129 10 132 TYPE *SsCY? THICKNESS 1025
155 TU 138 TYPE *SBCY! THICKHESS 437%
139 TO 152 ~ TYPE *SacCY? THICKNESD 4190
153 TU 156 TYFE *SBCY? THICKNESS 1425
157 TO 1le4 TYPE *SBCT! THICKNESS 1.00 ;
165 TO 168 ° TYPE *SBCT! THICKNESS 4190 ' 2
200 TO 211 TYPE *1PLSCSH? -
HEMBER 77 PROPEKTIES ’ ' o T
300 TO 326 ° ~ AX ,0228 'Ix ,0002 1Y 0002 SY ,0007 1IZ 0001 SZ ,0007
400 YO 413 AX 0361 IX .0002 1Y .0001 12 ,0001
415 TO 454 " AX ,0561 IX 0002 IV 0001 1Z ,0001 -
CONSTANTS 4
€ l1.0UE7 ALL
G 3.00E8 ALL
POISSON 433 ALL Tt
£ 2¢90E7 300 TO 326
6 1.20€7 300 710 326

PDISSUN 30 300 TO 326

DWG NO.
649-2924-001

SHEET 15




Y

)

S¢0--LOADING- OF THE CASTING STRUCTURE

THE LUADING YO BE APPLIED IS FOR THE SEA LEVEL FLIGHT AT THE
MAXIMUM VELOCITY OF 38U~KNOTS, THIS CONDITION RESULTS IN THE WORST-

CASE DYNAMIC LOADING, L - e ———————

DRAG FORCE : 90.,90-L8.
LIFT FORCE 336,0-LB.
MOMEN) 2360 IN.-LB,

LOADING 'ORAG*

f NODE LOADS

} 4 S o , _

: 172179 FORCE X +5,68 FORCE 2 +42.82

' 1734168 FORCE X +5.68 FORCE Z +40.41

“ 1744181 _ FORCE X +5.68 FORCE 2 +37.28
1754182 FORCE X +5.68 FORCE 2 +34,16
1764183 FORCE X +5.68 FORCE 2 429,49
177+18% ~ FORCE X +5.68 FORCE 2 426,59
1864187 FORCE X +5,68 FORCE Z +23.69
1764185 FORCE X +5.68 FORCE 2 =65.44

: SIZE | CODE IDENT_JDWG NO.
A1134C 649-2924-001

SCALE REV SHEET 116




ANTEN A ATINCHMENT 20005 P

ASSUMPTZON ;! THE ANTEVA/R ST?FFA/LSS 1S OF SUck
MASLIITVOE TFFIAT TIHE ANTENVNVA TEWOS
T RUTATE ~AS A RIG1D B8IDY AZEovT
TS AF7 E£DCE.— - e .

£ 328.0 %

'. [ \v 2,360 (W-7

LIFT JZoAad/nve
LENCH NoDE F -4 2380 _ 4 5.3
4 /6
DRAC LoARO/NcC o
Q0.9
ENCH NoDE F =4+ 5.8
X 78
w SCE ArPavosx ‘A SIZE | CODE IDENT JDWG NO.
FoR Z0nD €nses. 34 649-2924-001
SCALE REV SHEET 117




Momm LOROD/NEG

M = m,fe) +(/6.5)+( 13, 5’2) + (/1. /s-) +(7./5)C
R Jg.s¢
+(,67' )" +(2./9) j
= 108.831 F
= 2389 _ 12.¢9
/0¥, ¢l
sUmmaTION

NaoDrS 172.,/7F
NODES /73,)0"0
Noofss 174,/¥]
NoowsS |25, 742

NeNES |26, 183

Forece X =+ S.68

FORCE 2=+ 2(.13420.69 = + 42, 82

Feiee X= +35.64

FeRce 22 4 2013 +(/4 Y°>(z/ ()= + 40, 4|
1¥,5¢6

ForCEX = +5.6%
Ferce 2 =+42/,13 4 ’9 z‘Z>[z/5u + 37228

Force X= +5.6¢8

Fokce 2= 421,13+ M)(Z/ €)=+ 34,74

Force X= +45.68 .

FORCE 2 = 42/,13 + Z;/Z)/Z/,C”J =+29.47
e

SIZE | CODE IDENT_[DWG RO.
134992 649-2924-001
SCALE REV SHEET 118

A




WOQES 177,13% FoRCE K = +5.€¢

Feree 2= 421134+ 4'67>(2/. ¢3)=+2¢,59
/%56

NOOES ¥, 187 Force X=+ 5,68
Foree 22 42‘7,)3'—:i(_‘?_fi;i)72/,493*:'+'23,59

(&5

NOOES 178,185 FORCE X= +5.64¢

Foccs 2 = = 234,49+ 2222

= — £S.94

SIZE | CODE IDENT |DWG NO.
349 649-2924-001
SCALE REV SHEET 119
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6.,0=-=MISC. ANALYSIS AND EXECUTION STATEMENTS

STIFFNESS ANALYSIS  REDUCE BAND ROOT
UNITS  KIPS

OUTPUT DECIMAL 3

e e ————— - ——  ——

LIST FORCES+REACTIONS « STRESSES ALL

FINISH

SIZE | CODE IDENT |DWG NO.
A113489 649-2924-001
FRR Y 4
. SCALE REV SHEET 120




P

7.0 — RESULTS OF T71& COMPUTER 0L r5/s

Tl = STRESSES & THE Frors7es L2enrewv7Ts

7.l = UPPER Forr2. SURFACE

MAX., SHENR STRESS
MAX. DIRECT STRESS

MAX. BED/D, MAIrMEr/T

MNK., BENYD NG  STELSS

= 23.5-PSI /N L2, 25

AE. 7~PS| /N £ L, 24

= 20.4 MN-LEhp IV L2, 4%

&M
g& - 4z
D 0.4
_ (e)(20.4) . 3,39/ - PS) -
Gt 2002 _

202~ VIRTICAL SURFACE
MA X SHENR STRESS T s5/.[-PS/) JANLZ. 727
MAX. DIRECT S772¢SS = [32.0-pPS) /N £2. /28

rAX. BEYO, MomewT

4,12 IN-LEYr IN LZ 134

/2¢

3./12 twv-<c8liv /a &2

= 8. 83 IV /v £2 /56

SIZE | _CODE IDENT |DWG NO.
Al13492 649-2924-001
SCALE REV SHEET 19




—

max, sevoipe srress= D o0 psy
- .375)%

_ (e)(3.02)
(. 190)*

= S/9-Ps|

1

8,83 N
= Le)(®e3) ) = 34 -F5]

(1.23>%

7./.3— TRAASVERSE RLI8

. MAX. SHENR STIESS = S.S=PSIr /¥ &£2. 7EF
MAX, DIREECT STIRESS = /0,8 ~RS) /v &¢, /57

mAax. BENO, omewT <= (0.1 /w=Elp IV s /69

PINK . BErvlrrv € S TrRESS = (c)(/o.l) = g/ -5

(1,00)*
Z.0.4— HoiD-Dowrn EBISSES
MAX, SHEAR STRESS = 902,7-P5t /N &£2. 20F%
MAX. PDIREET STRCSS = PS0-RS) I £2. 27)

.74/. S = MARCINS ~ OF ~SAFETY

AL cAasz7ve Aoy A 35¢=746
PER G§ —A-6ol

A CASITINVG FNCTRR OF 2.6 W/lL & USED

CODE IDENT |DWG NO.

340 649-2924-001

REV SHEET 122

ae G




FROM = MiL-HOBK -SC , TABLE 2.13.5.0(b)
AS'SUM/AM THE 2LOWEST CLASS CASIZNVCE

F. < 22 -Ks/

TY7
Fs‘u: 22 ~rk5/ - ‘
M.S. (Towvs. yL0) = 22,000 _o=+ 2.24
} (2.0)(2,39/) B =

M. S. (sHenr w2ty = 22:29° 0=+ 1.2
(2.0}(%3.7)

: : SIZE | _CODE IDENT “[DWG NO.
_A 342 649-2924-001
SCALE REV SHEET 123




r-g‘. . <--;---r‘> ‘ NW!-—.--M-1

22— A77ACH P ENT &I2T £LoMDS

RESULTANT JUINT LOADS - SUPPORTS

JOINT /""""""""""‘FORCES"""""""“""-/[
' ’ X FURCE Y FORCE Z FORCE
220 GLO ’0010 0000 °0007
221 6LO -,009 -, 000 - 007
289 - - - - GLO ’ i -,011 ’ «000 -,007
240 GLO -,001 «000 ~,038
241 6LO -.002 +«000 o034y
242 ) : GLO ‘0003 .000 -.028
g 243 GLO -,003 «000 ~e016
; 244 GLO -,003 « 000 ' ~+.028
245 ~---— - GLO R -,003 «000 -¢012
] 246 - GLO - 001 .000 -.022
247 GLO -,001 + 000 ~.010
- eul8 - - - 6L0 e -.002 +000 ~-s015
249 6L0 -,002 «000 - 007
250 GLO - -o,004 +000 «050
- - 29%Y) --—-—- - 6LO - - s - =005 - QUQD « 002
252 GLO -,001 «000 ~eC37
253 6LO -.002 +000 -e033
- 204 - - - GLO T e - =4,003% .000 -.,028 -
235 GLO «-,003% +000 . =e015
256 GLO -,003 . - «U00 -. 028
= 237 - - - - - GLO - -,003 «000 o015
258 GLO -~.002 »000 -,021
259 GLO -,002 +000 -+010
- —--260 -~ — = GLO - - - e ~.002 .000 =016
261 GLO -,002 +000 =006
262 GLO -.00% «U00 e 054
263 - - - 6LO I -+005 «000 =-,003

TOTALS ~,091 - U009 =338

FRONM THE A AWNLYTICAL MPIDEL 17 A & Sexr/
THAT TWo L/ODES A7 £NCH [FOSS EPRE S&vrT
THE T7/6 ~DINI ARKANGCEM &V T = = -

VAY, TENSION = '38'1 34 = 7? -8

' SiZE | CODE IDENT [OWG NO.
A 1 3 :_g. 649-2924-001
SCALE REV SHEET 124




AN 3 &azTs (/0-32)
R = 2/2¢-¢s
o MIL-HOBK -5C , TAELES &./. S@) 7(b))
Pr= 22597-¢8
S/vceE THE SHEAR )5 INSIENIFEANT | ) NTERACT7aN
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